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Temperature Conditions
at
Orono, Maine•
INTRODUCTION.
This thesis is an outgrowth of a much larger piece 
of work which the Department of Physics, thru its instructors 
and major students, has undertaken to complete. The task 
referred to, is the compilation, arrangement, and summarizing 
of the various meteorological records taken at the University 
of Maine for the past forty-four years. These records were 
begun in the above department by Dr. M. C. Fernaid in the 
year 1869 and were continued by him until 1893. The work 
was then transferred to the Experiment Station, where 
observations were made under the direction of Doctors W. H. 
Jordan and C. D. Woods. Finally, during the Spring of 1911, 
it was returned to the Physics Department where daily 
readings are taken by Mr. H. R. Wing.
The observations included in these records are 
readings of the daily temperature, the maximum and minimum 
temperatures, the barometric pressure, wind direction and 
velocity, character of the day, precipitation, and humidity. 
There are also recorded many miscellaneous phenomena, such as 
thunder storms, hail storms, halos, coronae, aurorae, frosts^ 
and experimental data on evaporation, etc.
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From time to time, requests are sent in to the 
department asking for climatic information during a past 
period. It is to be better able to answer these queries 
and to make the records more available for departmental use 
that the card indexing of these observations was begun.
This is to be carried on until the whole summary is finally 
brought up to date.
AUTHORITY FOR RECORDS.
The authority for this work is based,-
1. On the records of Dr. Fernaid, found in twd bound 
volumes in the University Library and entitled,- 
"Meteorological Observations". The period covered by these 
volumes is January 1, 1869 to January 1, 1893.
2. On the daily and monthly record sheets kept by the 
Experiment Station for the remaining period, January 1, 1903 
to date.
3. And on printed reports and summaries issued at 
various times by University Departments. These records 
contain but very few breaks and are in most cases reliable. 
Where breaks occur, a note is made 6n card and an approximate 
reading supplied, iijpossible.
By comparison of records for the State of Maine
« n
issued in the Monthly Weather Review, it is found that the 
temperature data at Fairfield, Maine and Orono, Maine are 
very nearly identical. An occasional use has been made of 
this fact in supplying readings.
SCOPE OF THESIS.
The scope of this thesis is to deal ’only with the 
temperature conditions at Orono, Maine for the period covered 
by the records, "the main purpose being to collect data and 
averages and to plot the results in the form of curves.
Special study of these curves and results will be left for a 
later date.
CAUSES OF TEMPERATURE CHANGE.
The cause of temperature changes and the manner in 
which they are produced should,perhaps, receive a brief 
treatment. Such questions as the following deserve attention.-
1. From whence does the earth derive its heat?
2. What is the cause of temperature variations at 
different hours of the same day?
3. Why in the same season do hot and cold days follow 
one another without any apparent sequence?
4. What is the cause of extreme heat at one time and 
severe cold at another?
5. Why is the same day of the same month hot in one . 
year and cold in another?
6. Why is one locality sometimes warmer than another 
even tho thetl. setter may be nearer the equator?
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Answers to these questions follow.
The principal source of the earth’s heat is of 
course the sun, the amount of heat received therefrom, 
depending on its position with reference to the equator, its 
elevation above the horizon, the transparency of the air, 
the length of the day, local conditions of the country, etc. 
Other sources of heat are the stars and the earth itself, 
the center of which is supposed to be still in a molten state.
The atmosphere may then be heated in three ways.-
1. By the direct rays of the sun.
2. By contact with its sphere.
3. By radiation and reflection from its sphere.
It is estimated that only about one-quarter of the radiant 
energy of the sun is absorbed by the air directly, while 
the other three-quarters passes thru it and is absorbed by 
the earth. This latter amount is finally transmitted back 
to the air by direct contact and radiation. The effect of 
this radiation may be noticed in winter by the melting of 
snow around trees.
The variation of temperature thruout the day and 
night, depends, to a great extent^on the relative amount of 
radiation received and given out. Hence the highest 
temperature should occur when the amount of heat lost by 
radiation equals the heat received from the sun.
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If the earth were a regular shaped body with no 
vegetation or difference in composition, and with no wind or 
moist vapors moving over its surface, the maximum temperature 
would be expected to occur at noon. Because of these 
irregularities, it occurs usually about two hours after noon. 
Up to this time, the earth is receiving more heat than it 
loses, and the temperature is consequently rising. During 
the night, practically no heat is received from the sun and 
the earth oools by radiation. The lowest temperature will 
then occur when the heat received from the sun equals the 
amount lost by radiation. This is usually about one hour 
before sunrise, but here again,a shift in the wind, a dense 
layer of mist,or cloudy weather, may cause abnormal conditions 
which will influence the sun’s rays. It is also apparent tha,t 
the hour of maximum and minimum will vary somewhat with the 
length of the day.
The chief cause of temperature disturbance from 
day to day is the cyclonic action of the wind.. This 
phenomenon, due to barometric pressure, consists of a spiral 
motion which travels bodily,over a country always along definite 
paths. As those small cyclones, so-called, reach a given 
territory, the natural or ideal distribution of temperature 
(a thermal slope extending from the equator to the pole) is 
distar bed
and the isothermals(imaginary linespassing thru 
points of equal temperature) must^ias a result, change their shape.
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Sometimes,it happens that one of these storms 
encounters a mass of heated air which has been collected 
together over a limited area. In a^case of this kind, the 
heated air is driven along before the storm and a hot wave 
is the result. A cold wave may also be produced in a similar 
manner. Thus,periods of extreme temperature may be accounted
for.
Another .cause of temperature variations is the 
influence of rain and snow. The effect of these will differ 
with the season. In winter, wind,cloud,and rain(or snow) 
will tend to raise the temperature, because these things tend 
to check cold radiation. In summer, they check hot 
radiation and the reverse takes place.
In general, those things which favor radiation from 
the earth into open space, will tend finally to produce a 
decreasing temperature. The larger the number of these 
causes present, the greater will be the change produced. 
Observations have shown that calm; still air$ a clear sky, 
absence of water vapor, vegetation, lack of metalic substances, 
and the feeble sun of high altitudes, are all inducive to a 
higher rate of radiation.
Finally, it is necessarycto speak of the winter 
winds^ which blow in from a frozen region, the trade winds 
which blow from a warm region, the ocean currents which flow 
both froin the North and South, and the general situation and 
topography of the country. Each locality will possess the 
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foregoing causes in varying combinations and hence the 
variation in temperature from year to year, as well as from 
place to place, may be explained.
METHODS USED.
Since it has been shown that the temperature is 
constantly changing, it becomes necessary for the sake of 
comparison, to adopt a method which will blot out and 
balance the minor irregularities. The method of averages 
is the best adapted because of its simplicity.
By the mean daily temperature,is meant the average 
value of the temperature for each moment of the day. This 
is, of course, a practica.1 impossibility and hence many 
approximate rules have been suggested. The most important 
of these is the mean of twenty-four consecutive readings 
taken one hour apart. Even this is too tedious for general 
use, and it has been found that the average of two readings 
taken twelve hours apart will give a close result. A slightly 
better method is the average of three readings taken at 7 A.M.
2 P.M. and.9 P.M. This average should be found by adding 
the readings at 7, 2, 9 and 9 and dividing the sum by four. 
A still simpler rule is to find the average of the maximum 
and minimum temperatures during the twenty-four hours. For 
the last method, the readings of the maximum and minimum 
thermometers are used.
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These approximate schemes are all sanctioned by 
the United States Weather Bureau and are used by regular and 
cooperative
observers.
The data of this thesis for the period 1869 to 
September 1899, inclusive/ was obtained by use of the three 
reading law and from that time to date, by use of the maximum 
and minimum law. In general, it may be said that the three 
reading method gives results slightly higher than the other, 
but using the data of Orono, the difference for any month is 
seldom as large as one degree.
The monthly means are found by dividing the sum 
of the daily means by the number of readings, and the annual 
means by dividing the sum of the monthly means by tv/elve. 
For the mean of the winter season, the average of December 
and the following January and February is taken. For the 
spring season, the average of March, April and May; for the 
summer, the average of June, July and August; and for the 
fall, the average of September, October and November.
Another kind of an average has been found in this 
thesis. It may best be explained by a specific example. 
In Table I, and column headed A^ is recorded the average 
yearly temperatures for each year thruout the entire period 
1869-1913. In column headed B, will be found the average 
of each consecutive over-lapping ten year period. For instance 
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the first reading is the average of the ten years between z 
1869 and 1879; the second reading between 1870 and 1880; the 
third between 1871 and 1881, and so on. By thus adding an 
and dropping off a year, a good many minor irregularities 
are balanced out and the resultant table will serve much 
better the purpose desired.
It is generally conceded that the best way to show 
relationships between readings is by means of curves. These 
have been plotted for all the following tables, except 20 and 
21. In all of the plots, the time is taken as the abscissae 
and the temperature or other variable quantity as the 
ordinate. The lines of the curve represent the amount of the 
change, but are not intended to represent the manner of the 
change•
EXTENT OF TABLES AND PLOTS.
The extent and nature of the tables and plots will 
be clear from the following.-
Table I.
A.
Mean annual temperature-Period covered 1869 to 1911
B.
Mean decade temperature,overlapping.
Period covered 1869-1878 to 1902-1911.
Plot I.
A.
Same as Table I-A
B.
Same as Table I-B
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Table II
A.
Mean temperature winter season, including the 
months of December and the following January and 
February. Period covered 1868-1869 to 1911-1913.
B.
Mean temperature winter season for consecutive 
overlapping ten year periods. Period covered 
1869-1878- to 1903-1913.
Plot 3.
A.
Same as Table II - A
B.
Same as Table II - B
Table III.
A.
Mean temperature spring season, including months 
of March, April and May. Period covered 1869 to 
1913.
B.
Mean temperature spring season for consecutive 
overlapping ten year periods. Period covered 
1869-1878 to 1903 - 1911.
Plot 3.
A.
Same as Table III - A
B.
Same as Table III - B
-10-
Table IV.
A.
Mean temperature, summer season, including months 
of Juhe, July, and August. Period covered 1869 to 
1911.
B.
Mean temperature summer season for consecutive 
overlapping ten year periods. Period covered 1869- 
1878 to 1903 - 1911.
Plot 4.
A.
Same as Table IV - A
B.
Same as Table IV - B
Table V.
A.
Mean temperature fall season, including months of 
September, October and November. Period covered 
1869-1911.
B.
Mean temperature fall season for consecutive 
overlapping ten year periods. Period covered 
1869-1878 to 1902-1911.
Plot 5.
A.
Same as Table V - A
B.
Same as Table V - B
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Table VI
A.
Mean January temperature. Period covered 1869-1913.
B.
Mean January temperature for consecutive over­
lapping ten year periods. Period covered 1869-1878 
to 1903-1912.
Plot 6.
A.
Same as Table VI - A
Plot 7.
B.
Same as Table VI - B
Table VII.
A.
Mean February temperature. Period covered 1869-1912.
B.
Mean February temperature for consecutive ©verlapping 
ten year periods. Period covered 1869-1878 to 1903-1912
Plot 8.
A.
Same as Table VII. - A
B.
Same as Table VII. - B
Table VIII.
A.
Mean March temperature. Period covered 1869-1912.
B.
Mean March temperature for consecutive overlapping 
ten year periods. Period covered 1869-1878 to 
1903-1912.
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Plot 9
Same as Table VIII - A.
Plot 10.
Same as Table VIII - B
Table IX.
Mean April temperature. Period covered 1869-1912.
Mean April temperature for consecutive overlapping 
ten year periods. period covered 1869-1878 to 
1903-1912.
Plot 11.
Same as Table IX - A
Plot 12.
Same as Table IX - B
Table X.
Mean May temperature. Period covered 1869-1911.
Mean May temperature for consecutive overlapping 
ten year periods. Period covered 1869-1878 to 1902 
1911.
Plot 13.
Same as Table X - A
Same as Table X - B
Table XI
Mean June temperature. Period covered 1869-1911.
Mean June temperature for consecutive overlapping 
ten year periods, period covered 1869-1878 to 
1902-1911.
Plot 14.
Same as Table XI - A
Same as Table XI - B
Table XII.
Mean July temperature, period covered 1869-1911.
Mean July temperature for consecutive overlapping 
ten year periods. Periodcwered 1869-1878 to 
1902-1911.
Plot 15.
Same as Table XII - A
Same as Table XII - B
Table XIII. .
Mean August temperature. Period covered 1869-1911.
Mean August temperature for consecutive overlapping 
ten year periods, period covered 1869-1878 to 
1902-1911.
Plot 16
A.
Same as Table XIII - A
B.
Same as Table XIII - B
Table XIV.
A.
Mean September temperatures. Period covered 1869-
1911.
i
B.
Mean September temperatures for consecutive 
overlapping ten year periods. Period covered 1869-
A.
B.
1878 to 1902-1911.
plot 17.
Same as Table XIV - A
Same as Table XIV - B
Table XV
A.
Mean October temperature. Period covered 1869-1911.
B.
Mean October temperature for consecutive overlapping
ten year periods. 
1902-1911.
Plot
A.
Same as Table XV.
B.
Same as Table XV.
Period covered 1869-1878 to
18.
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Table XVI
A. Mean November temperature. Period covered 1869-1911.
B. Mean November temperature for consecutive over­
lapping ten year periods. Period covered 1869-18B8 
to 1902-1911.
Plot 19.
A. Same as Table XVI. - A.
Plot 20.
B. Same as Table XVI. - B
Table XVII.
A. Mean December temperature. Period covered 1869-1911.
B. Mean December temperature for consecutive over­
lapping ten year periods. Period covered 1869-
1878 to 1902-1911.
Plot 21.
A. Same as Table XVII. - A
Plot 22.
B. Same as Table XVII. -B
Note:- The sixes of curves A and B included in
plots 1 to 22 are in each case the mean of curve A. Hence, 
curve B will not always run symmetrical to its axis. For the 
sake of comparison, all of the latter are plotted to the same 
scale.
Table XVIII.
Number of days in each year during which the temper­
ature went above 85°. The records show no such days in the 
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months of November, December, January, February or March. 
There is only one in April and only two in October.
Period covered 1869 to 1911
Table XIX.
Number of days in each year during which the 
temperature went below zero degrees. The records show no 
such days in the-months of April, May, June, July, August, 
September or October. Period covered 1869 to 1912.
Plot 23.
A. Same as Table XVIII.
B. Same as Table.XIX.
Table XX.
Number of days in each year during which the 
temperature went above 90°. The records show no such days 
in the months of October, November, December, January, 
February, March or April. Period covered 1869 to 1911.
Table XXI.
Number of days in each year during which the 
temperature went below freezing or 32°. The records show 
no such days in Jyly and August and only one in June. Period 
covered 1869 to 1912.
Table XXII.*
A. Maximum temperature observed in each month during 
forty-four years. Period covered 1869 to 1912.
B. Average temperature of each month for the whole 
forty-four years. Period covered 1869 to 1912.
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C. Minimum temperature observed in each month during 
forty-four yeass. Period covered 1869 to 1913.
D. Average temperature of two months differing by six 
for the whole forty-four years; i.e., January and July, 
February and August, March and September, etc.
Plot 24.
A. Same as Table XXII. <
B. Same as Table XXII -
C. Same as Table XXII. ■
Table XXIII.
Maximum temperature observed in each month for each 
of the forty-four years. Period covered 1869 to 1913.
Table XXIV.
Average temperature of each month for each of the 
forty-four years. Period covered 1869 to 1912.
Table XXV.
Minimum temperature observed in each month for each 
of the forty-four years. Period covered 1869 to 1912.
Table XXVI.
Excess or deficiency of the temperature of each 
month in each year above or below the average of thatjmonth 
for the whole period of forty-four years. Period covered 
1869-1912.
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Plot 35
Same as Table XXIII for period 1869 to 1883
Same as Table XXIV. for period 1869 to 1883
Same as Table XXV. for period 1869 to 1883
Same as Table XVI. for period 1869 to 1883
Plot 26.
Continuations of plot 25 for the period 1884 to 1898.
Plot 27.
Continuations of plots 25 and 25 for the period
1899 to 1912.
CONCLUSIONS AND SUMMARY
A brief study of the tables and plots seem to show 
quite a decided cycle in all the temperature changes. These 
cycles vary considerably in length and amplitude and there 
appears to be no agreement in phase.
The remark is often heard that the seasons of today
are not as severe as in former times. In answer to this, 
the reader is referred to curve 1-B which shows that the a/ercLye 
annual temperature of the present time is entirely above the 
mean. The same is true for the spring and fall seasons 
(plots 3 and 5). But on referring to plots 2 and 4, it is 
found that the winters will average somewhat colder than 20 
years ago and about the same as 40 years ago, whereas the 
summers appear to remain nearly constant.
A glance at the monthly plots show an apparent increase 
in the temperatures of January, March, April, May, July, 
September, October and November, at the present time. While 
the other months, February, June, August and December seem to 
show a decrease.
The effect of rising temperature in the summer 
months and decreasing temperatures in the winter months, may 
be further noticed by the increasing amplitudes of curves 
2 3-A and 23-B. It should also be noticed in connection with 
this last plot, that 85^ and 0° are each 42.5° from the mean
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of the whole period, as shown in Plot l-^and that the number 
of cold days of the present and past, have been far in excess 
the.
of hot ones.
A
In looking over plot 34, one can not help but be 
impressed with the smoothness of the average curve when 
plotted to cover a long period. This curve shows that the 
temperature of the first part of April and the last of 
October are the same as the mean of the year. Another
feature of this plot is the general parallelism of the other 
two curves to eadh other and to the average. This would 
seem to indicate that if observations are kept for a 
sufficiently long time, there will be found a June with a 
maximum temperature of about 98°, an October with a minimum 
temperature of about 9°,and a February with a maximum and a 
minimum temperature of about 60° and -36°. For, with values 
like these, substituted in place of the ones used, the three 
curves would be more nearly parallel as well as more symmetri­
cal in shape, the chief differences being in the wider range 
of the maximum and minimum during the winter months.
Especial attention should be called to the cyclic 
rise and fall of the monthly temperature as compared with the 
mean monthly temperature(plots 25 D, 26 D, and 27 D). The 
curve starts in with the months warmer than the average, and 
then alternately change to colder and warmer again, approxima­
tely in the following years: 1871, 1877, 1883, 1889, 1893, 1898, 
1903, 1908, and 1912. This indicates as average cycle of 
about 10 years length.
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Similar curves plotted with the seasons as a unit 
and with a still shorter unit than the month, are suggested 
for future trial and it is believed that the results would 
prove equally as interesting as the above*
The following points have been taken from the various 
plots and tables,and are given in the form of a summary.
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SUMMARY
Highest Lowest Approximate
Average 
Temp.
Year Av.
Temp.
Year Range Length of 
Cycle
Annual 45.1 1889 39.2 1875 5.9 60 years
Winter 25.5 1892 12.7 1875 12.8 40 years
Spring 45.6 1910 37.0 1872 8.6 80 years
Summer 67.1 1870 61.0 1903 6.1 40 years
Fall 49.7 1908 41.4 1875 8.3 80 years
January 25.7 1906 8.1 1877 17.6 20 years
February 25.1 1877 12.3 1904 12.8 60 years
March 37.5 1903 19.4 1872 16.1 60 years
April 47.2 1910 33.0 1874 14.2 40 years
May 59.3 1911 48.5 1882 10.8 100 years
June 65.0 1870 56.8 1902 8.2 35 years
July 71.2 19081911 62.1 1903 9.1 50 years’
August 69.0 1906 60.5 1903 8.5 50 years
September 62.5 1908 52.3 1893 10.2 30 years
October 51.6 1900 42.1 1888 9.5 50 years
November 39.1 1909 25.1 1873 14.0 50 years
December 31.6 1891 11.9 1904 19.7 50 years
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Largest Mo. days above 85° 41 Year 1908
Smallest n tt tt tt’ 1 " 1874
Average tt ft n tt 12
Largest n tt below 0° 50 " 1904-05
Smallest n tt tt tt 9 " 1891-92
Average n n tr tt 27
Largest n tt above 90° 11 « 1911
Smallest tt ft tt tt 0 years 1869 (?)
1871
1874
1875 
1877 
1879
1883
1884
1885
1889
1890 
1903
1903
1904
1905
Average no. days above 90°
Largest "
Smallest ”
w below 32°
n w it
3
191 year 1911
149 " 1889
Average n n 169
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Hottest average monthly temperature
during 43 years 71.2 July 1908
71.2 « 1911
71.0 » 1887
70.3 « 1870
Coldest average monthly temperature
during 43 years
Extreme range in 43 years
8.1 January 1877
8.5 w 1875
8.6 it 1888
10.3 N 1904
71.2 - 8.1 = 63.1
Longest range in 6 months during
43 years 71 July 1887
January 1888
Shortest range in 6 months during
43 years 68.6 July 1905
22.9 December 1905
21.9 February 1906
46.5
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TABLE I
Average Yearly Temperature.
Year A B Year A B
1869 41.9
1870 44.2 1900 43.5 43.05
1871 41.7 1901 42.8 42.88
1872 41.4 1902 42.1 42.70
1873 40.5 1903 42.8 42.87
1874 40.1 1904 40.7 42.68
1875 39.2 1905 42.1 42.59
1876 41.8 1906 43.5 42.71
1877 43.0 1907 41.9 42.65
1878 41.3 41.51 1908 44.7 42.74
1879 40.4 41.36 1909 43.9 42.80
1880 43.4 41.28 1910 44.6 42.91
1911 43.7 43.00
1881 43.5 41.46 19121882 42.1 41.53
1883 40.8 41.56
1884 42.9 41.84
1885 41.4 42.06
1886 42.5 42.13
1887 42.1 42.04
1888 41.3 42.04
1889 45.1 42.51
1890 41.0 42.27
1891 44.5 42.37
1892 43.9 42.55
1893 41.1 42.58
1894 42.6 42.55
1895 43.0 42.71
1896 42.3 42.69
1897 42.5 42.73
1898 43.8 42.98
1899 43.3 42.80
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Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
Average
A 
21.0
21.1
19.6
17.6
14.9
18.9
12.7
18.7
15.5 
21.3
17.1
21.3 
18.0
22.5
15.4
18.1
17.6
20.4
16.6
17.1
22.7
22.6
18.5
25.5 
17.0 
15.0
19.4
22.1
19.1
20.3
17.8
22.1 
16.0
20.9
17.3
14.2
13.2
23.5
14.6
22.6
20.1
21.7 
17.5
18.9
TABLE II.
Winter Temperatures
18.13
17.74
17.76
17.72
18.21
18.26
18.18
18.67
18.84
18.95
18.53
19.09
19.22
19.27
19.27
19.43
19.12
19.30
19.47
19.72
20.04
19.55
19.50
19.25
18.79
18.82
18.74
18.12
18.26
17.81
18.04
18.27
18.23
18.38
18.18
B
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Year
1869
1870
1871 
1873
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891 
1893
1893
1894
1895
1896
1897
1898
1899
1900
1901 
1903
1903
1904
1905
1906
1907
1908
1909
1910
1911 
1913
TABLE III
Average Spring Temperature
A B
38.4
40.6 .J*
41.6 ‘ - d
37.0
39.3
37.4
37.4 ♦
39.0 * ‘
40.6
43.4 39.46
39.8 39.60
40.4 39.58
43.1 39.53
39.6 39.79
37.6 39.63
39.5 39.84
37.3 39.83
41.3 40.06
39.4 39.94
38.6 39.46
44.9 39.97
40.3 39.96
40.5 39 <80
41.3 39 <96
39.5 40.15
43.1 4© 41
41.6 40.84
40.1 40.72
40.8 40.36
41.4 41.14
40.7 40.74
40.1 40.73
42.1 40. .88
43.6 41.13
45.0 41.67
42.7 41.73
40.9 41.66
38.3 41.48
38.4 41 34
41.6 41.36
40.4 41.33
45.6 41.78
41.8 41.75
>38
Average
TABLE
Summer
IV.
Temperatures
Year A B
1869 62.4
1870 67.1
1871 64.4
1872 63.2
1873 63.3
1874 62.6
1875 64.5
1876 66.5
1877 65.4
1878 64.5 64.29
1879 62.9 64.34
1880 65.6 64.19
1881 63.0 64.05
1882 65.6 64.39
1883 65.1 64.57
1884 65.1 64.82
1885 64.3 64.80
1886 64.8 64.63
1887 65.7 64.66
1888 63.8 64.59
1889 65.1 64.81
1890 63.5 64.60
1891 64.7 64^77
1892 66.0 64.81
1893 65.5 64.85
1894 63.1 64.65
1895 64,5 64.67
1896 65.7 64.76
1897 62.6 64.45
1898 65.7 64.64
1899 65.7 64.70
1900 65.9 64.94
1901 66.4 65.11
1902 61.3 64.64
1903 61.0 64.19
1904 64.6 64.34
1905 64.4 64.33
1906 66.9 64.45
1907 63.7 64.56
1908 67.3 64.72
1909 65.3 64.68
1910 65.3 64.62
1911 66.9 64.67
1912
.39-
TABLE V.
Average Fall Teniperaturee.
Year A B
1869 45.3
1870 46.9
1871 43.6
1873 45.9
1873 43.3
1874 45.9
1875 41.4
1876 44.3
1877 46.3
1878 46.9 44.87
1879 46.4 44.98
1880 45.9 44.88
1881 46.8 45.30
1883 46.6 45.37
1883 44.6 45.51
1884 47.1 45.63
1885 45.8 46.07
1886 46.3 46.27
1887 44.4 46.08
1888 44.1 45.80
1889 47.8 45.94
1890 46.1 45.96
1891 47.7 46.05
1893 46.8 46.07
1893 44.6 46.07
1894 47.3 46.09
1895 45.5 46.06
1896 44.4 45.87
1897 45.6 45.99
1898 47.4 46.33
1899 46.9 46.23
1900 49.0 46.52
1901 45.4 46.29
1903 48.0 46.41
1903 47. o: 46.65
1904 44.0 46.33
1905 46.4 46.42
1906 47.3 46.71
1907 46.4 46.79
1908 49.7 47.02
1909 48.7 47.20
1910 47.3 47.03
1911 46.1 47.10
1913
•*SQ**-
Average January Temperatures.
TABLE VI
Year A B
1869 18.4
1870 33.6
1871 14.1
1873 17.1
1873 14.9
1874' 19.3
1875 8.5
1876 18.5
1877 8.1
1878 16.7 15.83
1879 13.8 15.36
1880 33.1 15.31
1881 13.3 15.03
1883 15.9 14.90
1883 10.8 14.49
1884 13.1 13.77
1885 16.0 14.53
1886 18.0 14.47
1887 14.0 15.06
1888 8.6 14.35
1889 35.1 15.48
1890 17.6 15.03
1891 31.3 15.93
1893 33.1 16.55
1893 13.5 16.73
1894 17.9 n 17.30
1895 18.4 17.54
1896 16.8 17.43
1897 17.4 17.76
1898 13.3 18.33
1899 16.0 17.31
1900 17.8 17.33
1901 15.0 16.71
1903 17.3- 16.33
1903 15.7 16.55
1904 10.3 15.79
1905 13.8 77” 15.33
1906 357 7~ 16.13
1907 13.1 15.69
1908 "33.5 16.63
1909
1910 '
19.3
33.4 f3.»-
16.94
17.40
1911 18.3 17.73
1913 10.9 17.08
'/
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Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
TABLE VII.
Average February Temperatures.
A B
23.6
18.6
20.0
18.3
16.5
17.2
13.3
18.7
25.1
21.8 19.31
15.4 18.49
22.7 - 18.90
21.3 19.03
21.3 19.33
16.5 19.33
22.4 19.85
13.3 19.85
18.3 19.81
17.8 19.08
19.0 18.80
15.2 18.78
22.6 18.77
22.1 18.85
22.8 19.00
17.2 19.07
12.9 18.12
17.5 18.54
24.1 19.12
20.2 19.36
^84.3' 19.89
16.0 77/ 19.9720.5 19.76
14.2 18.97
22.1 18.90
19.2 19.10
12.3 8" 2" 19.0414.8 18177
21.9 18.55
13.8_ 17.91
17.4 17.22
20.8
19.2
17.70
17.57
14.6 17.61
_17 .7 -— 17.17
/ ^.0 3
TABLE VIII
Average March Temperatures.
Year A B
1869 25.4
1870 27.5
1871 34.3
1872 19.4
1873 27.3
1874 27.4
1875 24.6
1876 28.0
1877 27.6
1878 32.4 *27.39
1879 ‘27.0 27.55
1880 25.6 27.36
1881 34.2 27.35
1882 28.6 28.27
1883 22.0 27.74
1884 137X1 27.71
1885 19.2 27.17
1886 26.9 27.06
1887 25.9 26.91
1888 28.0 26.47
1889 32.9 27.06
1890 28.9 27.39
1891 28.9 26.86
1892 ___— 28.1 26.81
T893 27.1 27.32
1894 32.0 27.81
1895 26.9 28.58
B896 24.3 28.32
1897 28.4 _ 28.57
1898 ■3^.2 . 28.99
1899 26.5 28.35
1900 26.6 28.12
1901 27.7 28.00
1902 36.9_ 28.88
1903 ^37X5 29.92
1904 29.0 f J 29.62
1905 27.1 H 7 29.64
1906 23.4 29.55
1907 27>2^ 29.43
' 1908 29.6 29.17
1909 28.7 29.39
1910 36.2 30.35
1911 25.2 30.10
1912 27.0 29.11
TABLE IX.
Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885 
J.886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
Average April Temperatures.
A B
39.2
43.2
40.4
40.0
39.0
33.0
36.3
39.0
42.2
44.2 39.65
37.5 - 39.48
39 .8 39.14
39.5 39 .05
35.7 38.62
38.9 38.61
42.5 39.56
40.8 . 40.01
43.6 40.47
37.4 39.99
. 37.5 39.32
45.1 40 .08
39.9 40.09
41.3 40.27
42.8 40.98
37.8 40.87
42.0
42.9
40.82
41.03
42.7 40.94
41.8 41.38
’38.8 41.51
43.3. 41.33
44.1 ■ 41.75
44.7 42.09
43.4 42.15
"43.0 42.67
41.0 42.57
42.7 42.55
40.0 42.38
39.0^ 42.00
^.0 42.12
40.5 41.84
47.2 2/4.1 42.15
40.9
43._5_
41.77
gM' 3
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TABLE X
Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
Average May Temperatures. 
A B
50.7
51.2
50.1
51.7
51.3
51.9
51.2
50.0
52.1
53.6 51.38
54.9 51.80
55.9 52.27
52.7 52.53
48.5 52.21
51.8 52.26
50 .0 52.07
51.9 52.14
53.4 52.48
55.9 52.86
50.4 52.54
56.8 52.73
55211 52.35
51^- 52.20
b 0 52.62
53.7 52.81
52.3 53.04
55.1 •T*'" 53.36
53.3 53.35
'53.1 'i 52.97
53.1 s 53.24
52.3 52.79
49.5 52.53
52.80
50.6 5 ! i' 52.59
54.4 52.66
58.2 53.25
52.9 53.03
51.4- 52.84
'59,0 52.53
55.1
52.0
52/73
52.70
53.4 53.09
59.3 53.63
TABLE XI.
Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903 
31904
1905
1906
1907
1908
1909
1910
1911
1912
Average June Temperatures.
A B
59.6
65.0
61.3
63.6
60.0
59.1
60.3
64.4
62.7
61.1 61.71
58.9 61.64
63.3 61.47
57.6 61.10
61.8 60.92
64.5 61.37
64.8 61.94
61.8 62.09
61.6 61.81
62.8 61.82
62.8 61.99
64.7 62.57
59.5 62.19
62.7 ___ 62.70
~63.3
.3. *
62.85
64.0
60.9 /
62.80
62.41
64.8 62.71
62.4_ 62.79
57.0 62.21
61.5
62.1
63.08
61.82
63.4 62.21
63.8- 62.32
■56.8 61.67
60.4 61.31
60.8 61.30
60.6 60.88
63. 60.95Tgfte
J 61.44
65.1 3. 61.80
63.2 61.91
, 61.7 61.74
62.3 61.59
(.l.u
Tear
1869
1870
1871 
1873
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1883
1883
1884
1885
1886
1887
1888
1889
1890
1891 
1893
1893
1894
1895
1896
1897
1898
1899
1900
1901 
1903
1903
1904
1905
1906
1907
1908
1909
1910
1911 
1913
TABLE XII.
Average July Temperature
A B
65.9
70.3
66.4
68.1
67.4
66.1
65.8
68.3
67.0
67.9 67.31
66.0 - 67.32
68.7 67.16
65.8 67.10
67.8 67.07
66.0 66.93
64.3 66.75
67.7 66.94
67.1 66.83
71.0 66.23
65.1 66.95
66.4 66.99
66.3 66.74
65.2 _ 66.68
"5875 66.75
66.7 66.82
66.9 67.08
64.5 66.76
66.0 66.65
-5675' 66.21
68.3 66.53
68.4 66.73
68.1 % * ‘ 66.92
67.26
64.1 66.82
62.1
68.8
66.36
66.55
68.6 66.96
6cL*_6__ — 67.22
66.9 67.25
71.2 67.54
66.5 67.35
69.2 67.46
71.3 67.82
TABLE XIII
Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
Average August Temperature
A B
61.8
66.0
65.4
66.9
62.6
62.6
67.5
66.8
66.5
64.6 65.07
63.9 65.28
64.7 * 65.15
67.5 65.36
67.2 65.39
64.9 65.62
66.1 65.97
63.3 65.55
65.6 65.43
63.4 65.12
63.5 65.01
64.2 65.04
64.8 65.05
66.3 — 64.93
66.3 Xn . *>- 64.84
65.8 64.93
61.6 64.48
64.1 64.56
64x7—— 64.47
64.2 64.55
67.3 64.93
66.5 65.16
66.3 65.31
66.7 65.35
65.03
60.5 64.50
64.2 6 4’1 ( 64.76
63.9 64.74
69.0 65.17
65.2 65.27
65.6 65.10
66.2
65.1
65.07
64.95
66.2 B4.90
-38-’
TABLE XIV
Year
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904 
190B
1906
1907
1908
1909
1910
1911
1912
TABLE XV.
Average October Temperatures.
Year
1869
1870
1871 
J.872
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891 
1893
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
B
45.73
46.20
46.18
45.91
46.27
45.87
45.65
45.97
46.25
46.43
45.76
45.18
45.04
45.11
44.73
45.22
45.30
44.94
44.86
45.08
45.59
46.19
46.80
47.00
47.22
47.14
47.14
47.52
47.91
47.66
48.04
47.97
47.65
47.56
TABLE XVI.
Year
1869
1870
1871 
1873
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
Average Bovember Temperatures
A B
32.2
36.1
29.1
34.2
25.1
32.4
27.1
35.7
37.0
33.3 32.33
33.5 33.35
30.7 31.81
35.5 32.45
33.0 32.33
34.7 33.29
37.1 33.76
36.4 34.69
37.1 34.83
33.9 34.52
35.4 34.73
38.9 /■ 35.3734.7 35.67
36.9_ 35.81
~36.7
33.7 J »
36.18
36.08
34.5 35.83
36.9 35.87
34.6^ fl ..
s»“
35.62
33.8 35.61
36.3 35.70
34.0 35.21
35.9 35.33
34.55
37.2
33.8
34.60
34.61
30.5 34.21
35.0 34.03
34.1^ 33.97
35.6
35.6 P'1
34.15
34.08
39.1 34.59
35.0 34.50
— 35.03
I X*
TABLE XVII.
Average December temperatures
Year
1869
1870
1871
1872
1873 
J874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
A B
33.1
24.6
17.4
13.3
20.1
17.4
18.9
13.3
25.5
33.0 19.56
19.1 - 19.26
20.6 18.86
30.3 20.15
18.8 20.70
19.9 20.68
33.6 21.30
25.0 21.91
218.1 22.39
23.7 22.21
27.9 22.70
27.6 23.55
12.2 T 22.71
31.6 22.84
"SI. 3
14.3
33.08
32.53
22.4 22.40
25.5 33.45
19.6 22.60
23.3 <1 , i 1 20.54
21.4 21.89
28.0 21.93
18.7 22.58
33.3
17.1
21.75
21.34
20.0 21.91
11.9 20.86
22.9
17.Ol _
20.60
20.34
"27.8
30.3
20.79
20.68
23.6 20.24
19.6 20.33
28.0__ 20.80
/• I 4
■42-
TABLE XVIII
Eighty-Five Degree Days.
Year Apr, May June July Aug, Sept. Oct. Total
1869 — ? 1 — — — 1 ?
1870 ___ - 2 6 4 . — — 12
1871 1 1 1 1 — — 4
1872 2 5 2 * 9
1873 1 8 1 — — 10
1874 1 — — — 1
1875 1 1 1 2 — w 5
1876 — 2 6 9 — — 17
1877 * 1 3 2 — — 6
1878 * __ 2 5 — — - 7
1879 1 • 2 4 3 — 1 11
1880 — 1 3 2 4 3 — 13
1881 2 6 1 * 9
1882 * * 4 5 — - 9
1883 — 2 — ■ - - 2
1884 — 5 — 2 2 — 9
1885 — 1 3 — — — 4
1886 — — — 4 5 1 - 10
1887 — 1 2 6 — — — 9
1888 * ' 2 1 — — — 3
1889 .. 3 2 — — — — 5
1890 * 2 2 — — 4
1891 «_ 2 3 2 1 — 8
1892 2 7 5 — — 14
1893 * 3 6 — — 9
1894 __ 4 9 1 — — 14
1895 4 8 7 1 2 — 22
1896 2 ? 5 2 1 — 10?
1897 * 6 1 2 — 9
1898 — 1 5 1 .1 1 9
1899 1 5 7 1 — 14
1900 — 5 8 7 3 — 23
1901 1 4 10 1 3 — 19
1902 — 5 1 — - 6
1903 — w 3 3 — — 5
1904 1 8 3 — — 11
1905 3 7 5 — — 15
1906 1 5 14 — — 20
1907 6 5 4 - - 15
1908 11 20 3 7 a 41
1909 5 7 9 — - 21
1910 4 16 1 - - 21
1911
1912
1 4 1 15 8 — 29
•43'
TABLE XIX.
Zero Degree Days
Year November December January February March Total
1869 ? ? 6 2 5 13 ?
1870 ? 5 5 1 11 ?
1871 * 4 11 6 — 21
1872 6 7 10 4 27
1873 11 12 11 3 37
1874 1 6 9 7- 2 25
1875 «. 10 19 12 2 43
1876 1 6 5 7 — 19
1877 a. 12 21 1 a. 34
1878 a. 13 8 — 21
1879 a. 11 7 3 21
1880 9 7 7 1 84
1881 2 " 2 ' 13 7 — 24
1882 a. 11 6 1 218
1883 a. 7 15 7 7 36
1884 a. 5 16 2 4 27
1885 5 13 15 6 39
1886 a. 12 10 3 25
1887 7 14 6 3 30
1888 a. 4 16 10 a> 30
1889' a. 2 2 9 — 13
1890 a. 2 9 7 2 20
1890
1891 a> 15 7 - 7 2 31
1892 a. a> "5 4 9
1893 6 18 8 — 32
1894 a 11 17 12 — 40
1895 1 3 ? 2 3 9 ?
1896 a. ? ? 4 3 7 ?
1897 1 8 11 7 3 30
1898 «a 3 13 4 — 20
1899 .a 5 15 14 1 35
1900 a. 2 10 10 4 26
1901 10 10 8 3 31
1902 1 3 6 5 — 15
1903 a. 9 9 6 — 24
1904 — 9 18 13 41
1905 15 15 12 8 50
1906 a> 7 4 7 6 23
1907 a. 11 14 14 4 43
1908 a 1 4 13 3 21
1909 a. 8 8 7 1 24
1910 a> 4 9 8 — 21
1911 a. 8 11 13 5 37
1912 — 1 17 6 4 28
-44-
TABLE XX
Ninety Degree Daye
Year May June July August September Total
1869 -? t* a aa ?
1870 a. 1 aa a. 1
1871 a — a> aa a. 0
1872 a 1 1 1 a. 3
1873 1 «a 1
1874 a. 0
1875 a. * 0
1876 a. 1 s 6
1877 «. — — 0
1878 a. 1 3 •a a. 4
1879 aa a> a. «a 0
1880 1 a. 1 1 a. 3
1881 a. a. 1 * a. 1
1882 a. a 1 4 a. 5
1883 a. a. a ... a 0
1884 a. aa a. a. 0
1885 a. a. aa a. a. 0
1886 a. aa 1 1 a. 2
1887 «a 1 1 — — 2
1888 a. 1 a a. aa 1
1889 a. . a. a> a 0
1890 a> a. a. — 0
1891 a 1 1 aa a. 2
1892 a 1 1 — aw 2
1893 a. a. 3 a. 3
1894 ' a. 3 a. 3
1895 1 1 a. — 2 4
1896 7 7 a 2 a. 2
1897 * a. 4 1 5
1898 a. 2 a. — 2
1899 a. a. 1 3 4
1900 a a. a. 3 X 4
1901 a. 2 3 a. — 5
1902 a. a. a. a. a> 0
1903 a> a a — 0
1904 a. a. a a. 0
1905 a. aa — — a. 0
1906 a a. 5 — 5
1907 a. 2 2 a. — 4
1908 — a. 5 1 — 6
1909 — 1 2 5 — 8
1910 a. — 3 a. — 3
1911 1 — 10 — — 11
1912
45
TABLE XXI
Thirty-Two Degree Days
Year Jan. Feb. Mar. Apr. May Sept. Oct. Nov. Dec. Total
1869 30 28 28 14 1 — 11 27 ? (139) 7
1870 30 28 27 6 1 — 10 21 31 154
1871 29 26 ' 22 6 1 2 8 26 31 150
1872 31” 29 31 18 — — 11 20 31 171
1873 31 28 30 14 2 1 10 28 30 174
1874 28 28 28 27 3 — 7 24 31 176
1875 31 26 31 18 — 1 11 29 29 176
1876 28 28 27 25 2 — 16 17 31 174
1877 31 28 25 17 — 1 16 21 30 169
1878 29 27 26 10 1 1 8 24 28 154
1879 31 28 29 25 1 2 ?6 22 29 173
1830 29 27 30 19 2 1 9 24 30 171
1881 31 25 25 16 2 — 14 20 23 156
1882 30 27 27 21 1 — .9 24 31 160
1883 31 27 30 16 — — 14 22 29 169
1884 31 28 27 8 — 1 13 27 27 162
1885 28 28 30 14 5 — 11 18 29 163
1886 27 27 29 10 1 11 19 30 154
1887 27 28 30 22 1 15 21 27 171
1888 31 29 28 23 3 2 8 15 27 166
1889 29 28 25 13 1 10 16 27 149
1890 30 25 23 19 — v 9 23 31 160
1891 30 26 27 18 J — 9 18 25 154
1892 29 29 30 12 1 — 7 20 29 157
1893 31 28 30 20 1 4 6 25 31 176
1894 31 28 29 18 1 2 9 26 30 174
1895 7 27? 28 18 2 5 19 24 ? (123)
1896 ? 25? 30 24 13 3 11 24 30 (160)
1897 30 28 31 15 2 2 18 25 26 177
1898 31 26 27 16 1 2 11 20 30 164
1899 31 27 30 15 2 3 10 25 28 171
1900 31 27 31 14 8 1 6 23 30 171
1901 30 28 30 9 1 3 13 28 28 170
1902 31 27 19 13 9‘ 2 10 21 30 161
1903 31 27 23 19 6 3 12 26 30 177
1904 31 29 28 20 1 5 13 29 31‘ 187
1905 30 28 26 21 6 1 14 26 31 183
1906 28 25 30 24 4 2 15 26 31 185
1907 31 28 29 , 33 10 — 14 22 28 185
1908 30 28 29 23 5 3 11 21 30 170
1909 29 28 30 19 4 — 6 20 29 165
1910*' 29 27 25 13 5 1 13 27 21 172
1911 30 28 30 24 6 3 16 23 31 191
1912 31 29 30
♦ Year 
1910
June
1
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TABLE XXII
Extremes and Averages.
A. B. C.
Maximum Observation Av. Minimum Observa,.' Av. D
J anuary
February
57.8 Jan. 2/nrqq
Fe^.18
52.0 Feb.28 1902
16.36
18.74
-40.0 Jan.17 1907
-30.0 Feb.18 1896
March 73.0 Mar.25 1910 28.12 -25.0 Mar. 1 1907
April 85.0 Apr.29 1911 40.80 1.0 Apr. 1 1874
May 96.0 May 22 1911 52.64 21.0 May 2 1896
June 93.5 June 30 1878 61.92 29.0 June 2 1909
July 100 July 16 1901 67.21 34.0 July 27 1903 41.79
August 97.0 Aug. 8 1909 65.08 30.0 Aug. 30 1909 41.91
September 93.0 Sep. 3 1900 57.53 23.0 Sep.24 1899 42.83
October 86.0 Oct. 3 1898 46.41 13.0 Oct.31 1895 43.11
November 72.0 Nov. 2 1900 34.32 -16.2 Nov.30 1875 43.48
December 60.6 Deo.26 1888 31.35 -36.3 Ded.31 1890 41.64
Whole
Period
43 years 100 July 16 1901 42.54 -40 Jan.17 1907 42.49
TABLE XXIII.
Year
1869
1870
1871 
1873
1873
1874
1875
1876
1877
1878
1879
1880 
1881 
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902 
19G3
1904
1905
1906 
1905
1908
1909
1910
1911
1912
Maximum Temperature
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
43.0 44.0 50.0 60.5 80.3 81.5 87.2 83.0’ 80.5i(73.5 52.8’ 53.0
44.2 47.0 52.5 70.0 81.0 89.5 94.0 88.0" 78.0 70.0 56.8 44.0
42.0 47.2 58.7 66.5 88.6187.8 85.0 85.0* 80.0 72.5 53.0 47.5
38.2> 40.0 44.0 63.0 71.8 90.6 90.0 90.3 84.3 66.0 47.0 38.4
43.1 39.5 46.2 61.6 81.2 86.5 92.0 88.0 82.5 70.0 53.2 50.3
54.4 46.0 50.0 60.0 78.3 82.8 86.3 82.0s 83.3 65.7 54.7 44.7
32.6 46.0 45.2 58.0 85.4 85.0 85.0 87.8 81.8 62.8 51.7 50.2
49.1 45.6 55.2 57.0 84.Q 86.6 90.0 96.7 72.4 63.3 56.0 40.4
40.2 ‘40.1 52.5 74.1 84.2 89.0 87.4 87.2 84.3 72.4 61.0 52.0
43.6 46.0 56.2 68.3 78.3 93.5 93.3 82.2 78.8 72.0 50.8 52.2
34.5 43.4 44.8 64.2 86.7 87.2 86.8 88.6 76.8 85.0 57.3 53.5
46.8 49.5 47.7 61.7 90.0 88.2 94.8 90.0 88.8 71.7 63.5 41.8
37.7 45.8 48.8 69.6 78.4 78.8 88.0 91.0 85.6* 74.0 59.2 55.0
43.2 51.5 45.0 53.1 68.2 83.8 90.0 92.0 82.6 77.5 62.3 47.4
41.4 46.4 47.5 60.2 80.7 83.3 85.6 84.0 80.5 75.0 58.0 48.2
43.4 43.5 50.3 65.9 75.5 88.6 84.1 89.2 87.8 77.7 58.4 58.6
53.1 40.6 49.2 75.5 79.4 86.0 86.0 84.2 78.0 .70.3 59.0 55.8
47.7 50.2 46.5 76.2 78.3.f83.0 92.5 90.5 87.8 75.0 58.1 47.4
44.2 45.1 44.4 63.8 86.2 91.5 93.3 84.2 77.3 66.1 60.0 51.3
47.4 43.6 48.3 75.5 75.2 93.4 85.5 83.4 75.1 60.3 64.7 60.6
51.7 45.1 56.8 69.6 89.0 86.4 83.4 82.7 84.1 63.9 58.7 50.4
57.8 46.2 46.9 64.3 73.4 81.8 86.4 89.6 76.4 77.5 55.9 46.8
47.8 47.0 53.3 68.6 76.4 92.8 91.3 87.4 86.1 82.8 60.7 '52.2
51.5 50.0 50.4 66.8 73.5 .90.7 90.4 87.3 76.4 69.8 61.3 43.2
51.2 48.0 47.4 59.2 82.4 84.0 89.5 95.0 71.8 72.0 57.4 40.3
45.6 42.5 63.3 77.4 84.9 88.0 93.8 86.8 89.6 66.0 59.0 145.5
42.0 41.0 47.0 69.0 90.0 91.0 89.0 86.0 92.5 73.0 71.0 57.0
41.0 43.0 43.0 73.0 88.0 87.0 86.0 92.0 87.0 68.0 68.0 45.0
52.0 43.0 48.0 74.0 76.0 83.0 93.0 85.0 90.0 79.0 59.0 J 51.0
41.0 47.0 60.0 65.0 76.0 87.0 99.0 85.0 85.0 86.0 55.0 43.0
49.0 52.0 51.0 84.0 80.0 87.0 91.0 93.0 88.0 76.0 58.0 '57.0
46.0 50.0 52.0 78.0 83.0 86.0 89.0 94.0 93.0 76.0 72.0 ■45.0
42.0 40.0 49.0 76.0 85.0 91.0 iOO.O 86.0 89.0 71.0 58.0 155.0
47.0 53.0 62.0 75.0 83.0 84.0 87.0 88.0 82.0 75.0 58.0 ,53.0
41.0 50.0 64.0 76.0 83.0 81.0 88.0 81.0 89.0 71.0 70.0 50.0
41.0 43.0 51.0 62.0 82.0 87.0 87.0 88.0 80.0 69.0 50.0 ,39.0
48.0 45.0 60.0 74.0 79.0 87.0 89.0 89.0 83.0 78.0 60.0 148.0
53.0 49.0 50.0 64.0 83.0 85.0 87.0 95.0 82.0 73.0 56.0 •43.0
47.0 43.0 60.0 65.0 75.0 90.0 91.0 88.0 81.0 67.0 57.0 •55.0
53.0 49.0 55.0 79.0 82.0 88.0 97.0 90.0 88.0 82.0 56.0 '59.0
53.0 49.0 48.0 63.0 79.0 90.0 91.0 97.0 80.0 83.0 63.0 ;48.0
53.0 45.0 73.0 71.0 76.0 87.0 91.0 85.0 80.0 78.0 56.0 47.0
48.0 45.0 53.0 85.0 96.0 85.0 96.0188.0' 81.0 73.0 63.0 • 58.0
46.0 49.0 51.0 81.0 1 . 1
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Year Jan. (Feb. •Mar. | Apr. May June <July Aug. Sep. Oct • Nov. Dec.
1869 18.4 33.6 35.4 39.3 50.7 59.6j65.9 61.8 58.7 45.1 32.2 22.1
1870 22.6 18.6J37.5 43.3 51.2 65.0'70.3 66.0 57.6 47.1 36.1 24.6
1871 14.1 20.0 '34•3 40•4 50.1 61.3|66.4 65.4 54.2 47.6 29.1 17.4
1873 17.1 18.3 19.4 40.0 51.7 63.6!68.1 66.9 58.3 45.3 34.2 13.3
1873 14.9 16.5 37.3'39.0 51.3 60.0’67.4 62.6 54.5 47.0 25.1 20.1
1874 19.3 17.2 37.4,33.0 51.9 59.1S66.1 62.6 57.8 47.5 32.4 17.4
1875 8.45 13.3 34.636.3 51.2 60.3J65.8 67.5 53.7 43.3 27.1 18.9
1876 18.5 18.7 38.0:39.0 50.0 64.4 68.2 66.8 54.5 42.7 35.7 13.3
1877 8.10;35.1
16.7(31.8
,37.6 43.3 52.1 62.7 '67.0 66.5 59.0 42.9 37.0 25.5
1878 32.4 44.2 53.6 61.1,67.9 64.6 58.7 48.8 33.3 23.0
1879 12.8 15.4 27.0^37.5 54.9 58.9‘66.0 63.9 55.9 49.8 33.5 19.1
1880 22.1 22.7 25.6 ■ 39.8 55.9 63.3 68.7 64.7 60.0 46.9 30.7 20.6
1881 13.3131.3(34.3’39.5 52.7 57.6,j 65.8 67.5 60.0 44.9 35.5 30.3
1882 15.9, 21.3 38.6:35.7 48.5 61.8 67.8 67.2 58.0 48.9 33.0 18.8
1883 10.8 16.5 33.0'38.9 51.8 64.5 66..0 64.9 56.0 43.0 34.7 19.9
1884 12.1' 22.4 '37.1*42.5 50.0 64.8‘*64.3 66.1 58.9 45.3 37.1 23.6
1885 16.0 13.3 ,19.3,40.8 51.9 61.8 67.7 63.3 54.4 46.5 36.4 25.0
1886 18.0 18.3 36.9 43.6 53.4 61.6=67.1 65.6 56.3 45.5 37.1 18.1
1887 14.0 17.8 ,35.9 37.4 55.9 62.8(71.0 63.4 54.5 44.7 33.9 23.7
1888 8.58; 19,0i 38.0 37.5 50.4 62.8 65.1 63.5 54.8 42.1 35.4 27.9
1889 25.1,15.2- 33.9 45.1 56.8 64.7:66.4’ 64.2 60.4 44.0 38.9 27.6
41.9
44.3
41.7
41.4
40.5
40.1
39.2
41.8
43.0
41.3
40.4
43.4
43.5
42.1
40.8
42.9
41.4
42.5
42.1
41.3
45.1
l
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Year
1890'! 
1891; 
1892i 
1893;
1894
1895|
1896 i
1897 \ 
18981
1899 i
1900 *
1901 i 
1902! 
1903;
19041
1905
1906
1907
1908
1909
1910
1911 
1912;
Jan. pFeb. Mar. Apr. May June July. Aug.»Sep. o Q c+ • Ho v. Dec.
17.6 22.6 28.9 39.9 52.1 59.5 66.2 64.8’58.0 45.5 34.7! 12.2 41.0
21.2 22.1 28.9 41.3 51.2 62.7 65.2 66.3 60.7 45.6 36.9 31.6 44.5
22.1 22.8 28.1 42.8 52.7 63.3 68.5 66.3;57.6 45.1 36.7 21.2 43.9
12.5 17.2 27.1 37.8 53.7 64.0 66.7 65.8 52.3, 47.9 33.7; 14.3 41.1
17.9 12.9 32.0 42.0 52.3 60.9 66.9 61.6!61.3 46.1! 34.5! 22.4 42.6
18.4 17.5 26.9 42.9 55.1 64.8 64.5 64.1 56.6 42.9 36;9j 25.5 43.0
16.8 24.1 24.3 42.7 53.3 62.4 66.0 64.7?53.8 44.7’ 34.6! 19.6 42.3
17.4 20.2 28.4 41.8 52.1 57.0 66.6 64.2^56.2 46.9 33.8 23.3 42.5
13.2 24.3 32.2 38 • 8 53.1 61.5 68.3 67.3:58.6 47.2 ,36.3 21.4 43.8
16.0 16.0 26.5 43.3 ^52.3 62.1 68.4 66.5j 56.6 50.0 ,34.0 28.0 43.3
17.8 20.5 26.6 44.1 49.5 63.4 68.1 66.3J59.4 51.6 35.91 18.7 43.5
15.0 14.2 27.7 44.7 53.9 63.8 68.6 66.7!59.5 47.6 ’29.1 23.3 42.8
17.3 22.1 36.9 43.4 50.6 56.8 64.1 63.1 59.5 47.3 37.2 17.1 42.1
15.7 19.2 37.5 43.0 54.4 60.4 62.1 60.5’60.2 47.1 ’33.8 20.0 42.8
10.3 12.3 29.0 41.0 58.2 60.8 68.8 64.2’55.5 46.1 30.5 11.9 40.7
12.8 14.8 27.1 42.7 52.9 60.6 68.6 63.9:57.6 46.7 ;25.0 22.9 42.1
25.7 21.9 23.4 40.0 51.4 63.1 68.6 69.0 59.2 48.6 '34.1 17.0 43.5
13.1 13.8 27.2 39.O’ 49.0 61.9, 66.9 65.2-59.3 44.4 35.6 27.8 41.9
22.5 1??4 129.6 40.0 55.1 65.1? 71.2 65.6 62.5 51.0 ‘35.6 20.3 44.7
19.2 20.8 28.7 40.5 52.0 63.2 66.5 66.2 57.6 48.3 39.1 23.6 43.9
22.4 19.2 36.2 47.2 53.4 61.7 69.2 65.1 58.4 48.4 35.0 19.6 44.6
18.2 14.6 25.2 40.9 (59.3 62.3; 71.2 66.2557.2 46.7 34.4 28.0 43.7
10.9 17.7. 27.0 43.5,
l o in
I
TABLE XXV
Minimum
Feb., Mar. Apr. 
-8.0U22.0 18.5 
■17.Of- 5.8 25.5
Yeas Jan. 
186Sf-16.0 
1870-14.2 
1874-20.6-16.71 17.0:22.6
1872} -9.2
1873- 36.5
1874- 19.0
1875- 22.5 
18761-14.4
1876- 32.5
1878- 35.6
1879- 21.6
1880- 15.4
1881- 18.2 
1882 22.4
-5.6^26.0
-5.4i .1.0 
-3.5 14.6
0.0 23.1
1.0
8.1 
-6.2
-5.6
20 <4 
-2.7
1883- 25.0
1884- 29.0
1886-22.3i 
18861-26.5'
1887
1888 
1889
8890-23.0 
1891*-17.0< 
1893
1893
1894
21.1
30.2
13.6
14.1
13.2
10.0
13.2
23.8
19.5
'k29.0f-25.0M3.7i 4.2
I -19•6
1.8
■19.2
■20.3
-8.8-
■17.0
-5.3
■14.4 
■29 5
1895l-12.0f-J0*0
‘ .30.0 
■16.0- 
■25.0 
■16.0
■21.0-
-6.4
“20 • 3
-32.0'
1896
1897
1898
1899
1900
1901 -20.0|-18.0j-13.0
1902
1903
-21.0'
-18.0<
-30.0
-21.0<
-19.O'
2.1 12.6
3.7?23.4 
■10.0?
-5.4
2.6,
0.6 ‘
8.2
-3.5:
-7.0> 
■11. Ol
■ 5.0 j 
—3.0|18.0
■io.ok“ ~
23.3
21.8
24.1
13.0
12.3
12.0
18.0
14.0
9.0
16. Of-15.0
■33.0U16.0 
19091-2 6. Of-3 6.0 
1905 -30. Of-19.01-14.0
2.0
0.0 
■7.0
1906
1907
1908
1909-24.01-17.Oj -1.0
1910
19111-20. Oj-22
19131-30.#31
—2.0U15.0’
40.01-38.0|-25.0
13.0J-24.0
17!6i-33l
10.0
-5.0
4.0
Vi tf# .u-12.0
P|-31.0U30.0
21.0!
25.01
27.0 j
18.0? 
16.0? 
21.0!
14.0? 
9.0! 
9.0?
17.0: 
21.0:
9.0 i
7.01
Temperature
May 
30.0 
31.0 
33.0 
34.0
31.5 
31.0
32.2
_
33.6 
31.0
28.2
29.4
31.0
28.7
32.4 
34.1
28.7
34.6 
36.4,-x. .-x;
25.4 44.0! "
37.433*0 143.9145.6
29.7 P™ AlAr> 1
23.6 
31.0! 
30.0 
31.0 
21.0 
29.0 
28.0 
26.0 
26.0 
32.0 
28.0 
26 • 0 
29.0 
31.0 
28.0 
27.0 
30.0 
27.0 
26.0 
26.0
t
July’ Aug.
49.0144.0 
48.0139.8 
47.0:42.0
< Nov J
>37.3149.0>45.2 
?36.C 
[41.2 I 
!39.6 50.3 
29.6|35.3 
43.5 
38.0 
34.2 48.5142.8 
41.4*48.3|38.1 
35.6j50.7?48.6 
I45.6147.3(43.0 
|46.0|51.3(35.5 
l38.2l49.4|44.2 
38.8154.2)43.7 
46.5j51.2|43.2 
47.4j56.0 144.8 
144.0147.0j45.2(30.2 
41.6148.1142.8 31.7 
(43.9145.6J44.6(33.4 
34.4J47. ---------------
40.1 45.6
39.1 46.1 
37.0’44.5 
37.0(43.0 
34.0|55.0 
39.0143.0 
36.0(39.0 
37.0U1.0 
38.0J47.0 
38.0 40.0 
34.0 43.0 
32.0 34.0 
38.0 
32.0 
34.0 
34.0 
36.0 
29.0 
31.0 
38.0:48.0
i
6|47*6
50.0
■■
I
i
47.6
50.7
50.8
46.0 
42.0 
42.0 
47.0
42.0
42.0
43.0
. --
135.0
40.2
45.3
39.8
■
?
i
I
I
1
34.5 24.9
43.3^40.1
43.0j37.1
46.7 30.7
35.9127.0*27.0 
41.0136.5)13.0 
39.0)38.0-------
41.0)28.0 
41.0 39.0 
40.0123.0 
43.0‘27.0 
43.0i28.0 
39.0)30.0 
38.0i29.0 
40.0’26.0 
35.0 i29.0 
39.0 37.0 
40.0 ;37.0 
37.0=29.0 
30.0(33.0 
36.0131.0 
40.0J25.0
£
23.0!
19.01
19.0 i 
22.01 
19.0?
>| Dec< 
_ 4-13.5 
21.0| —8.3 
0.0tll.5 
12.41-23.0
8.0
9.0< 
20.0:-8.0* 
17.0-18.0) 
22.0! 2.0 
20.Oj 0.0 
15.0! 3.0
>j-36.0 
!|-19.1 
(•-23.0 
1-21.5
> 3.5 
i 1.4
> -26.0 
f 6.7 
i 0.0 
>-12.0 
1-20.0 
>' -20.2
I -2.0
►1-15.0
1-10.4 
:- 3.3
; -1.5 
! -36.3
: 2.0 
. -7.7
> -22.0
-7.0
-14.0
> -9.0 
>-11.0
> -14.0
• -9.0 
1-16.0 
-17.0 
-20.0 
-10.0 
-27.0 
-17.0 
-21.0 
'-2.0
23.01 5.0
15.0’10.0
20.0 12.0-18.0
12.0
4.0
TABLE XXVI
Excesses and Deficiencies.
Year- Jan. 
1869j+2.0 
1870- +6?2 
1871!-2.3 
1872!+ .7 
1873;-1.5 
1874|+2.9 
18755-7.9 
1876^+2.1 
18775-8.3 
18781+ .3 
1879--3.6 
1880j+5.7 
18821-4.2 
1882'- .5 
71883 -5.6
1884 -4.3
1885 - .4
1886 +1.6 
18871-2.4
1888 -7.8
1889 +8.7 
18901+1.2
1891 +4.8
1892 +5.7
1893 -3.9
1894 +1.5
1895 +2.0
1896 + .4
1897 +1.0
1898 -3.2
1899 - .4
1900 +1.4
1901 -1.4
1902 + .9
1903 - .7
1904 -6.1
1905 -3.6
1906 +9.3
1907 -3.3
1908 +5.1
1909 +2.8
1910 +6.0
1911 +1.8 
B19121-5.5
-4.5
4*3.4 
+ .5 
-6.4
-3.9
+3.2
Apr•|May 
-1.6 -1.9 
+2.4-1.4
- .41-2.5
- .8?- .9 
-1.81-1.3 
-7.8*- .7 
-4.5|-1.4 
-1.85-2.6 
+1.4j- .5 
+3.4j+1.0 
-3.3|+2.3 
—1.0 i +3•3 
-1.3’+ .1 
-5.1 +5.9 
-1.9|- .8 
+1.71-2.6
0 j- .7 
+2•81+ .8 
-3.4 +3.3 
—3•3 j —2.2 
+4.3 +4.2
- .9 
+ .5 
+2.0 
-3.0 
1+1.2
+2.1 
1+1.9 
5+1.0 
j-2.0 
i+2.5 
1+3.3
+3.9
+2.2 
+ .2 
+1.9
- .8
-1.8
- .8
- .3
June : July. Aug. i Sep 
-2.3 -1.3] " '
+3.1 +3.1J+
- .6 -
+1.7 +
-1.9 +
-2.8 -:
.91
.2]
1.1!
.9 | +
.3 U
.8U
I
j
- .5!
-1.4 i
+1.1
- .3
+2.5 
+ .7
- .5 
+ .5
- .3 
-3.1
+1.3 !
-2.0! 
+1.81 
+5.6 j 
+ .31
-1.2 j
-3.6!
+2.5 J
- .61 
+ .8 I 
+6.7?
!+3.1 - .5 
5-1.0 - .3 
]+2.9 -2.7 
J+ .51-1.2 
i —4•9 i — .6 
J- .41+1.1 
.; + .2 ! +1.2 
•+1.5|+ .9 
+1.9U1.4 
-5.11-3.1 
-1.51-5.1 
-1.1 +1.6 
-1.31+1.4 
+1.2|+1.4 
0
+3.2
+1 .3
- .2
+ .4
- .2 
1+4.0 
!_ 7I • r 1+3.0
I +4.0
J. .
1.61
■2.0
■4.6
■ .9
■1.2
+3.9!
+ *1|
+ .5
+1.1
*0 
.+1.1
I
i
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PLOTS
It was not thought best to include the original 
plots within the body of this thesis on account of their 
size. These, however, are kept on file in the office of 
the Physical Department and may be seen on application.
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